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PURPOSE: To obtain a new compound useful as a synthetic 
intermediate for a blood cholesterol lowering agent. 
CONSTITUTION: A methyl (3R,6E)-3-[(tert- -butyldimethylsilyD 
oxy]-7-[2'-cyclopropyl-4'-(4"-fluorophenyl) quinolin-3'-yl]-5-oxo- 
6-heptenoate of the formula. The compound of the formula Is 
obtained in good yield for a short time by reacting (A) 2- 
cycIopropyI-4-(4'- fluorophenyl)-3-quinolinecarboxyaldehyde with 
(B) methyl (R)-3-tert- butyldimethylsilyloxy-6- 

dimethoxyphosphinyl-5-oxo-hexanoate in the presence of T^^^^S^S' 

potassium carbonate in an aliphatic alcohol solvent. Furthermore, |r|j^^^^^^^ ^ j <GH''> -f-^B u 

the aliphatic alcohol solvent preferably mainly contains a secondary ^V^'?:H^. . , , .,11. I .-V^ ^ 

or a tertiary aliphatic alcohol and further contains about 30- .^.^;>s: v^v^n^^^ 

20000ppm moisture. fT^W'^^l ^ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docunnent has been translated by computer.So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clainn(s)] 

[Clainn 1] Formula. [Formula 1] 




-3-[(tert-butyldimethylsilyl )0KISHI]-7 come out of and expressed (3R, 6E) — a - [2'-cyclo 
propyl-4 - (4"-fluoro phenyl) quinoline -3'--IRU]-5-oxo-6-heptene acid methyl ester [Claim 2] 
Formula. [Formula 2] 




The 2-cyclo propyl-4-(4 -fluoro phenyl)-3-quinoline carboxy aldehyde come out of and 
expressed, and a formula. [Formula 3] 

0 O OS i (CH3)2 -t-Bu 
^ II II I 

CH3 O-P-CH2 CCH2 CHCH2 COOCH3 

1 * 
OCH3 

(R) A -3-tert-buthyldimethyl silyloxy-6-dimethoxy HOSUFINIRU-5-oxo hexanoic-acid methyl 
ester is made to react under existence of potassium carbonate and in a fatty alcohol solvent, 
and it is a formula. [Formula 4] 
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-3-[(tert~butyldimethylsilyl )OKISHI]-7 come out of and expressed (3R, 6E) — a - [2 -cycio 
propyl~4 - (4"-fluoro phenyl) quinoline -3'-lRU]-5-oxo-6-heptene acid methyl ester -3-[(tert- 
butyldimethylsiiyl )0KISHI]-7 characterized by nnaking it generate (3R, 6E) — the process of a - 
[2 -cycIo propy|-4 (4"-fIuoro phenyl) quinoline -3HRU]-5-oxo-6-heptene acid methyl ester 
[Claim 3] The process according to claim 2 which is the solvent with which fatty alcohol mainly 
contains the 2nd class or the 3rd class fatty alcohol. 

[Claim 4] The process according to claim 2 in which a fatty alcohol solvent contains about 30- 
20,000 ppm of moisture. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caus d by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is (R [ 3 ],E[ 6 ])-3. - [(tert-butyldimethylsilyl )0KISH1] -7 

- [2 -cycio propyl-4 (4"-fluoro phenyl) quinoline -3 -IRU]-5-oxo -6 - Oxy-[ which is a 
heptene acid methyl ester / new / optical activity / 3-] -5 - Oxo -6 - It is related with a 
heptene acid derivative and its process. The above-mentioned (R [ 3 ],E[ 6 ])-3 - [(tert- 
butyldimethylsilyl )OKISHI] -7 - [2'-cyclo propy|-4 - (4"-fluoro phenyl) quinoline -3MRU] -5 - 
Oxo -6 - A heptene acid methyl ester In case the cholesterol fall agent in blood [a 4-hydroxy- 
3-methyl glutary|-5-(human menopausal gonadotrophin) Co-A reductase inhibitor] is 
compounded, it is intermediate fleld. It is useful. 

[0002] -3 which is the purpose compound of this invention (3R, 6E) - [(tert-butyldimethylsilyl ) 
OKISHI] -7 - [2 -cyclo propyI-4 - (4"-fluoro phenyl) quinoline -3'-IRU] -5 - Oxo -6 - A 
heptene acid methyl ester applies to the method indicated by JP,5-178841,A correspondingly, 
and is hydrogen fluoride. It uses and is ** tert. - Butyldimethylsilyl-ization is performed (3R, 6E). 

- 7 - [2 -cyclo propyl-4 - (4"-fluoro phenyl) quinoline -3 -IRU] -3 - Hydroxy - 5 - Oxo -6 - A 
heptene acid methyl ester is guided. Furthermore, a diethyl methoxy borane, A sodium 
borohydride (NaBH4) It uses and Singh reduction is performed. - (3R, 5S, 6E) 7 - [2 -cyclo 
propyl-4 - (4"~fluoro phenyl) quinoline -3'-IRU] -3 and 5- Dihydroxy -6 - It can guide to a 
heptene acid methyl ester. 

[0003] Make it above. -7 manufactured (3R, 5S, 6E) - [2 -cyclo propyl-4 - (4"-fluoro phenyl) 
quinoline -3 -IRU] -3 and 5- Dihydroxy -6 - A heptene acid methyl ester For example, journal 
chemistry OBU (Journal of Medicinal Chemistry) May Day SHINARU If it will process with a 
sodium hydroxide and a hydrochloric acid in 1 985 according to the 28th volume, No.3, and the 
method of a 347-358-page publication 4-hydroxy - 3 - Methyl glutary|-5- (human menopausal 
gonadotrophin) Co-A reductase prevention activity (E) which it has -6 - (S) - [2 -cyclo propy|-4 
(4"-RUORO phenyl) quinoline -3'-IRUE thenyl] 3, 4, 5. 6-tetrahydro - 4 - [ (R) - Hydroxy-2H 

- Pyran -2 - ON (henceforth the last compound) ] It can obtain. 
[0004] 

[Description of the Prior Art] Racemic modification of the last compound and its process are 
indicated by JP,1-279866,A. The process is **(E)-3. - A [4 (4"-fluoro phenyl)2 -cyclo propyl 
quinoline -3 -IRU] propene aldehyde and ethyl acetoacetate. It is made to react and is (Ethyl E)- 
7. - [4 • — (4"-fluoro phenyl)2 -cyclo propyl quinoline -3 -IRU] -5 - Hydroxy - 3 - Oxo hept - 6 - 
Enoate (henceforth 1 hydroxyl-group compound) is obtained. ** Return 1 obtained hydroxyl- 
group compound and it is (Ethyl E)-3 and 5- Dihydroxy -7 - [4 ' — (4"-fluoro phenyl)2 -cyclo 
propyl quinoline -3 -IRU] - Hept - 6 - Enoate (henceforth 2 hydroxyl-group compounds) is 
obtained. ** Understand the ester of 2 obtained hydroxyl-group compounds an added water part 
(+ — ). - (E) -3 and 5- Dihydroxy -7 - [4 ' — (4"-fluoro phenyl)2'-cyclo propyl quinoline -3'-IRU] 
hept - 6 - An en acid is obtained. Moreover, the optical-resolution method of racemic 
modification of the last compound is indicated by JP,5-178841,A. The optical-resolution method 
is ** (+ — ). - (E) -3 and 5- Dihydroxy -7 - [4 ' — (4"-fluoro phenyl)2 -cyclo propyl quinoline -3 - 
IRU] hept - 6 - An en acid and D - (+) - Phenethylamine. It is made to react and is (E)-3. - (R) 
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-5 - (S) - Dihydroxy ~7 - [4 ' — (4"-fluoro phenyl)2 -cycio propyl quinoline -3MRU] hept - 6 - 
An en acid andD ~ (+) - A phenethylamine salt is obtained. ** It was the method of making 1 N- 
hydrochloric acid acting on this salt, and leading to the last compound. 

[0005] 2 hydroxyl-group compounds with which 1 hydroxyl-group compound is manufactured by 
racemic modification, and this method performed Singh reduction for this reason, and was 
acquired are also obtained by racemic modification. Therefore, since a **2 ** asymmetric carbon 
atom exists, alternative racemization is difficult and it is necessary to manufacture an 
unnecessary compound with unrecoverable reverse optical arrangement. ** The division yield by 
optical resolution is bad. It was not the method of being industrially satisfied with the point to 
say. 

[0006] There is a method as shown below as a method of making an aromatic aldehyde and a 
hydroxyglutaric acid ester derivative reacting, and manufacturing a 3-oxy — 5-oxo-6-heptene 
acid derivative. 

** biotechnology ORUGA nick and — May Day SHINARU Chemistry a letter (Bio-organic & 
Medicinal Chemistry letters, 1991, one volume. No.3, 161-164 pages) — as an aromatic 
aldehyde As a benzaldehyde and a hydroxyglutaric acid ester derivative, a (R)-'3-[(tert- 
butyldimethylsiiyi )OKISHI]-6-(dimethoxy HOSUFINIRU)-5-oxo methyl hexanoate Under 
existence of the inside of an acetonitrile solution and lithium chloride, As a base It is made to 
react using a 1 and 8-[5, 4, and Diazabicycio O] undecane-7-en (for it to be called Following 
DBU). a -(R [ 3 ], 6E)3-[(tert-butyldimethylsilyl )OKISHI]-5-oxo-7-phenyl-6-heptene acid 
methyl The method of acquiring is indicated. However, in above-mentioned method **, yield was 
not the method of being industrially satisfied with 71% and a low point. 

[0007] ** Journal OBU May Day SHINARU In chemistry (Journal of MedicinalChemistry, 1991, 
34 volumes, No.l, 367-373 page), it is a heterocycle aromatic aldehyde. A 4-[6-fluoro-4-(4~fluoro 
phenyl)-2-(1-methylethyl)-3-quinoline carboxy aldehyde, (3R, V, and S)-1-(1 -naphthyO ethyl- 
3-[(tert-butyldimethylsilyl )OKISHI]-6-(dimethyl HOSUFINIRU)-5-OKISO-hexanoate as a 
hydroxyglutaric acid ester derivative The inside of a dichloromethane solution. It is made to react 
using the bottom DBU of existence of lithium chloride. [R- (R* and R*)] -l-phenylethyl-3- 
[(tert-butyldimethylsilyl )OKISHI]-7-[6-fluoro-4-(4-fluoro phenyl)-2-(1 -methylethyl)-3-kino 
RINIRU]-5-oxo-6-HEPUTENOE-TO The method of acquiring is indicated. However, this method 
** was not the method which yield satisfies industrially in respect of 33% and a low. 
[0008] ** Journal OBU ORUGA nick To chemistry (Journal of organicChemistry, 1992, 57 
volumes. No.6. 1935 - 1937 pages), it is an aliphatic aldehyde. (IS, 2S. 4aR, 6S and 8S, 8aS)-1, 2, 
4a, 5. 6, 7, 8, and 8a-octahydro-2-methyl - 8-[(2", 2 dimethyl -1 "-OKISO-butyl )OKISHI]-6- 
[(E)-l-propenyl] naphthalene-1-carbaldehyde, As a hydroxyglutaric acid ester derivative, a (R)- 
3"-[(tert-butyldimethylsilyl )OKISHI]-6-(dimethoxy H0SUFINIRU)-5-oxo hexanoic-acid methyl 
ester It is made to react among an isopropanol solution, using potassium carbonate or a cesium 
carbonate as a base. A methyl (IS, 2S, 4aR, 6S and 8S, 8aS, 3'R)-7' - [1, 2,a [ 4 ] and 5, 6, 7. 8. 
and Sa-octahydro-2-methyl-8-[(2". 2 dimethyl -l"-OKISO-butyl) 0KISHI]-6-[ (E) -1- 
propenyl] naphtha RENIRU]-3 -[(tert-butyldimethylsilyl )0KISHI]-5' - Oxo -6* - The method of 
obtaining HEPUTENOE-TO is indicated. 

[0009] However, this method ** had the very slow reaction rate, by the time the reaction was 
completed, two - three days were needed, and moreover, the invert ratio was as low as 25%, and 
it was not the method of also satisfying yield industrially in respect of a low. Moreover, a cesium 
carbonate is used as a base and it is tert. - Although the method of performing the same 
reaction in a butanol solution was also indicated, this method also had the slow reaction rate, 
was as low as 78% after the reaction start in the 4th day, and was not the method of being 
industrially satisfied with the point that yield is also 53%. [ of the raw material invert ratio ] both 
[ therefore, ] well-known process ** - ** — although — as the industrial method of obtaining an 
optical activity 3-oxy — 5-oxo-6-heptene acid derivative, it was dissatisfied 
[0010] 

[Problem(s) to be Solved by the Invention] As a result of inquiring wholeheartedly, while using a 
fatty alcohol solvent as a solvent that this invention person should improve the trouble in the 
aforementioned well-known process Potassium carbonate is used as a base. 2-cyclo propy|-4 — 
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(4 -fluoro phenyl) 3 - A quinoline carboxy aldehyde and (R)-3-tert-buthyldimethyl silyloxy -6 ~ 
Dimethoxy HOSUFINIRU -5 - By making an oxo hexanoic-acid nnethyl ester react Oxy-[ new / 
optical activity / 3-] -5 - Oxo-6- a heptene acid derivative (; it is also called the purpose 
connpound below — ) (R [ 3 ],E[ 6 ])-3 - [(tert-butyldimethylsiiyi )OKISHI]~7-[2 - cycio propyl- 

4- quinoline (4"-fIuoro phenyl) -3'-lRU]~5 - Oxo -6 - Heptene acid methyl ester It obtains. By 
using this purpose compound, without having not manufactured an unnecessary compound but 
performing optical resolution, it found out that the last specified substance was obtained and this 
invention was completed. 

[001 1] Therefore, this invention aims at offering the method of manufacturing the purpose 
compound and the purpose compound with sufficient yield, this invention New (3R, 6E) -3-[ () 
[ tert-] Butyldimethylsilyl OKISHI] -7 - [2 - Cycle propyh4 - Quinoline-3 -IRU]-5- (4"-fluoro 
phenyl) Oxo -6 - A heptene acid methyl ester, and a 2-cyclo propyl-4~(4'-fluoro phenyl)-3- 
quinoline carboxy aldehyde and (R)-3-tert-buthyldimethyl silyloxy -6 - Dimethoxy HOSUFINIRU- 

5- An oxo hexanoic-acid methyl ester is made to react under existence of potassium carbonate 
and in a fatty alcohol solvent. -3 [ new (3R, 6E) in a short time ] ~ [(tert-butyldimethylsilyl ) 
OKISHI] -7 - [2'-cyclo propyl~4 - (4"-fluoro phenyl) quinoline -3 MRU] -5 - Oxo -6 - A 
heptene acid methyl ester It aims at offering the method of manufacturing with sufficient yield. 
[0012] 

[Means for Solving the Problem] Invention of the 1st of this invention is a formula. [0013] 
[Formula 5] 



0 OS I (CHa)^ -t-Bu 
H II T 

p=CHCCH2CHCH2 COOCH3 



[0014] -3- come out of and expressed (3R, 6E) [(tert-butyldimethylsilyl )OKISHI]-7-[2'-cyclo 
propyl-4 - (4"-fluoro phenyl) quinoline -3 -IRU]-5- Oxo-6- a heptene acid methyl ester — 
being related [0015] Invention of the 2nd of this invention is a formula. [0016] 
[Formula 6] 





CHO 



[001 7] It is come out and expressed. 2-cyclo propyl-4-(4 -fluoro phenyl)-3 - A quinoline carboxy 
aldehyde and formula. [0018] 
[Formula 7] 

0 O OS i (CH3)2 -t-Bu 

CHa 0~P-CH2 CCH2 CHCH2 COOCH3 

1 * 
OCH3 

[0019] (R)-3-tert-buthyldimethyl silyloxy -6 come out of and expressed - Dimethoxy 
HOSUFINIRU -5 - An 0x0 hexanoic-acid methyl ester is made to react under existence of 
potassium carbonate and in fatty alcohol, and it is a formula. [0020] 
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[Formula 8] 




[0021] -3- come out of and expressed (3R, 6E) [(tert-butyldimethylsilyl )OKISHI]-7-[2'-cyclo 
propyl-4 (4"-fluoro phenyl) quinoline -3 -IRU]-5- Oxo-6- A heptene acid methyl ester Making 
it generate -3 by which it is characterized (3R. 6E) - [(tert-butyldimethylsilyl )OKISHI] -7 - [2- 
cyclo propyl-4 (4"-fluoro phenyl) quinoline -3 -IRU] -5 - Oxo -6 - It is related with the 
process of a heptene acid methyl ester. 

[0022] As for the fatty alcohol solvent used in the process of this invention, it is desirable that it 
is the solvent which mainly (especially preferably 80 to 100 capacity %, still more preferably 90 to 
100 capacity %) contains the 2nd class or the 3rd class alcohol. Moreover, it is suitable that the 
aforementioned fatty alcohol solvent (especially the 2nd class or a 3rd class alcoholic solvent) 
contains about 30-20000 ppm of moisture in the process of this invention. 

[0023] The compound of this invention is (R [ 3 ],E[ 6 ])-3. - [(tert-butyldimethylsilyl )OKISHI] - 
7 - [2 -cycio propy|-4 - (4"-fluoro phenyl) quinoline -3'-IRU] -5 - Oxo -6 - It is a heptene acid 
methyl ester. 

[0024] It is the method and journal chemistry (Journal of Medicinal Chemistry) which were 
indicated by JP,5-178841,A mentioned above from the compound of this invention, for example. 
OBU May Day SHINARU 1985, the 28th volume. No.3, and 347-358 It applies to the method 
indicated by the page correspondingly. 4-hydroxy - 3 - Methyl glutary|-5- (human menopausal 
gonadotrophin) Co-A reductase prevention activity (E) which it has -6 - (S) - [2 -cycle propy|-4 
- (4"-fluoro phenyl) quinoline -3 -IRUE thenyl] 3, 4, 5. 6-tetrahydro - 4 - [ (R) - Hydroxy-2H - 
Pyran -2 - ON can be manufactured. ] The process of such a compound is a reaction formula (1) 
as shown below. [0025] 
[Formula 9] 
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0 0 OS i (CH3)2 -t-Bu 
CHO II II I 

+ CHa O-P-CH2 CCH2 CHCH^ COOCH3 

1 * 
OCHs 



Kz CO3 




[0026] It can come out and express. 

[0027] The 2-cyclo propyl-4 — (4 -fluoro phenyDS-quinoline carboxy aldehyde used in the 
process of this invention can be manufactured according to the method indicated by JP,1- 
279866,A. 

[0028] For example, a **2-amino-4'-fluorobenzo phenon and ethyl cycio propionyl acetate are 
made to react as a process of this aldehyde. Ethyl-4 — (4'-fluoro phenyl) 2 - Cycle propyl 
quinoline -3 - ** Obtain ylcarboxylate and rank second. Diisobutyl aluminum hydroxide is made 
to react and it is 4-(4 -fluoro phenyl)~2. - Cycle propyl -3 - After obtaining a hydroxymethyl 
quinoline, Make pyridinium chloro KUROME-TO + acetic-anhydride sodium react finally, and it 
is 2-cyclo propyl-4 — (4 -fluoro phenyl) 3. - The method of manufacturing a quinoline carboxy 
aldehyde can be mentioned suitably. 

[0029] (R)-3-tert-buthyldimethyl silyloxy -6 used in the process of this invention - Dimethoxy 
HOSUFINIRU -5 - An 0x0 hexanoic-acid methyl ester is jar NARUOBU. May Day SHINARU It 
can manufacture according to the method indicated by chemistry (Journal of Medicinal 
Chemistry, 1987, the 30th volume, No.lO, 1858^1873 page). For example, process 1-7 shown 
below The method of manufacturing can be mentioned suitably. 

[0030] the methylene-chloride solution of Process 1:diethyl-3-hydroxy guru dripping-TO — an 
imidazole — and — Add tert-butyl chloro dimethylsilyl, it is made to react and diethyl 3-[(tert- 
butyldimethylsilyl )OKISHI] pentane dioate is obtained. 

[0031] Process 2: Make a sodium hydroxide add and react to the methanol solution of the 
diethyl-3-[(tert-butyldimethylsilyl )OKISHI] pentane dioate obtained at the process 1, and obtain 
reaction mixture. Remove methanol, benzene and an acetic anhydride are made to add and react 
to a residue from reaction mixture, and 3-[(tert-butyldimethylsilyl )OKISHI] pentane diacid 
anhydride is obtained. 
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[0032] Process 3: Make 3-[(tert-butyldimethylsilyl )OKISHI] pentane diacid anhydride, the 
trimethylamine, the pyridine (N and N-dimethylamino), and the methylene chloride and (R)-phenyl 
ethanol obtained at the process 2 react, and obtain reaction mixture. After performing after 
treatment into the obtained reaction mixture, the diethylether solution of a diazomethane is 
made to react, and it is ~ (3R, TR) methyl. - V - Phenylethy|-3-[(tert-butyldimethylsilyl ) 
OKISHI] pentane dioate is obtained. 

[0033] process 4: - (3R, VR) methyhl - obtained at the process 3 the acetonitrile solution of 
hydrogen fluoride is added to phenylethyl-3-[(tert-butyidimethylsilyl )OKISHI] pentane dioate, 
and it reacts to it — making — (3R, 1 'R)-methyl-1' - Phenylethyl~-3~hydroxy pentane dioate can 
be obtained. 

[0034] - (3R, VR) methyl-r- obtained at the process 4 by the reaction mixture of a Process 

5:n-butyl lithium and dimethyl methyl phosphonate phenylethyl three hydroxy 

one — a pentane — dioate — adding — reacting — making — ( — R — ) a dimethyl — 

[ — four [ — ( — R — ) phenylethoxy — a carbonyl — ] three 

hydroxy one — the 

[0035] a process — six — : — a process — five — obtaining — having had — ( — R — ) 

- a dimethyl — [ — four [ — ( — R — ) phenylethoxy — a carbonyl — ] 

three hydroxy one — the butyryl — ] — a methyl — phosphonate — an imidazole — 

tert butyl — chloro — dimethylsilane — reacting — making — ( — R — ) a 

dimethyl — [ — 

[0036] a process — seven — : — a process — six — obtaining — having had — ( — R — ) - a 
dimethyl — [ — three - (tert-buthyldimethyl silyloxy) - four - [ — ( — R — ) - phenylethoxy — a 
carbonyl — ^] — the butyryl — ] — a methyl — phosphonate — hydrogen — activated carbon - 

- supporting — having made — palladium — existence — the bottom — reacting — making — 
reaction mixture — obtaining . After performing after treatment into the obtained reaction 
mixture, the ether solution of a diazomethane is made to add and react to it, and it is (R)- 
dimethyl [the 3-( tert-buthyldimethyl silyloxy)-4-methoxycarbonyl butyryl]. Methyl phosphonate 
can be obtained. 

[0037] (R)-3-tert-buthyldimethyl silyloxy -6 in the process of this invention - Dimethoxy 
HOSUFINIRU -5 - An oxo hexanoic-acid methyl ester 2-cyclo propyl-4 — (4 -fluoro phenyl) 3 for 
which the amount used is used - As opposed to one mol of quinoline carboxy aldehydes Usually, 
it is good in the amount of 0.5~2.0 mols which becomes comparatively, the amount of 0.8-1.5 
mols which becomes comparatively is desirable, and the amount which is 1.0-1.3 mols and which 
becomes comparatively is still more desirable. 

[0038] Commercial elegance should just be used for the potassium carbonate used in the 
process of this invention. The amount used of the potassium carbonate in the process of this 
invention is usually good in the amount of 0.5-2.0 mols which becomes comparatively to one mol 
of 2-cyclo propy|-4 — (4'-fluoro phenyl)3-quinoline carboxy aldehydes used, its amount of 0.7-1.8 
mols which becomes comparatively is desirable, and its amount which is 0.8-1.5 mols and which 
becomes comparatively is still more desirable. 

[0039] As for the fatty alcohol solvent expressed with the general formula (1) used in the 
process of this invention, it is desirable that it is the solvent which mainly (especially preferably 
80 to 100 capacity %, still more preferably 90 to 100 capacity %) contains the 2nd class or the 
3rd class fatty alcohol. Moreover, in the process of this invention, the aforementioned fatty 
alcohol solvent (especially the 2nd class or the 3rd class fatty alcohol solvent) is suitable for 30- 
20, and containing about 000 ppm of moisture. 

[0040] As a fatty alcohol solvent used in the process of this invention The solvent which the 
fatty alcohol of carbon numbers 1-10 (especially carbon numbers 1-6) mainly contains is 
desirable. For example, methyl alcohol (methanol), ethyl alcohol (ethanol). Propyl alcohol, 
isopropyl alcohol, a butanol, and an isobutanol At least 40 capacity %, The solvent made still 
more desirable especially 80-100 capacity % content can be mentioned suitably more than 50 
capacity %, and the aforementioned fatty alcohol has propyl alcohol and the most desirable 
isopropyl alcohol in this invention. 

[0041] In addition, the fatty alcohol solvent used by this invention may use a commercial fatty 
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alcohol solvent for a reaction as it is, may add little water and may use it for the reaction in this 
invention. Especially in this invention, when using the fatty alcohol solvent of the 2nd class or 
the 3rd class, reaction time is shortened by adding little water and using for a reaction. In this 
case, as moisture content to a fatty alcohol solvent, the water added can mention 30-20,000 
ppm, and is 50-16.000 ppm preferably, and it is desirable that it is the rate of 100-15,000 ppm 
still more preferably. 

[0042] in this invention, that the amount of the fatty alcohol solvent used should just usually be 
an amount with a rate of about 7.5-300 mols to one mol of 2-cyclo propyl-4 — (4 -fluoro phenyl) 
3-quinoline carboxy aldehydes, it is desirable that it is especially an amount with a rate of about 
10-100 mols, and it is 15-80 mols — it comes out comparatively and a certain thing is still more 
desirable 

[0043] The 2-cyclo propyl-4 — (4'-fluoro phenyl)3-quinoline carboxy aldehyde of the raw material 
compound used by the process of this invention has the low solubility to a fatty alcohol solvent, 
and in order not to dissolve in sufficient grade for advance of a reaction, it reacts by dissolving 
in other organic solvents and adding to a fatty alcohol solvent. The organic solvent has a 
desirable organic solvent which dissolves in a fatty alcohol solvent and does not bar advance of 
the reaction in this invention. As such other organic solvents, a non-proton system solvent like 
nitril system solvent [ like an ether system solvent like a cyclic ether system solvent like a 
tetrahydrofuran, diethylether and a diisopropyl ether, an acetonitrile and a propionitrile ], 
dichloromethane, halogenated-hydrocarbon system solvent [ like chloroform ], dimethyl sulfoxide, 
dimethylformamide, 1, and 3-dimethy|-2-imida2olidone can be mentioned, for example. 
[0044] In the process of this invention, although a fatty alcohol solvent may be a solvent with 
which only fatty alcohol consists of (100 Capacity %). when it is hard to dissolve a raw material 
compound to fatty alcohol as mentioned above, the fatty alcohol solvent used in this invention 
may be "a mixed solvent of fatty alcohol and other organic solvents" whose remainders of this 
solvent are other above-mentioned organic solvents while the above-mentioned fatty alcohol 
contains more than 50 capacity % especially more than 40 capacity % at least. 
[0045] (R [ 3 ],E[ 6 ])-3 - [(tert-butyldimethylsilyl )OKISHI] -7 - [2'-cyclo propyl-4 - (4"-fluoro 
phenyl) quinoline -3 -IRU] -5 - The ratio of the isomer in an oxo-6-heptene acid methyl ester 
(R)-3-tert-buthyldimethyl silyloxy -6 before a reaction - Dimethoxy HOSUFINIRU -5 - There is 
no change of the ratio of an isomer by the ratio of the isomer of an oxo hexanoic-acid methyl 
ester, and the reaction [ in / this invention / it is substantially the same and ]. 
[0046] The reaction temperature in the process of this invention is usually -30-50 degrees C, is 
-25-40 degrees C preferably, and is -20-30 degrees C still more preferably. 
[0047] In the process of this invention, although it is dependent on reaction temperature, the 
charge of a raw material, etc., it is usually 0.25 - 30 hours, and 0.3 - 24 hours of reaction time 
are desirable, and it is still more desirable. [ of 0.5 - 20 hours ] 

[0048] In the process of this invention -(3R, 6E) 3 generated - [(tert-butyldimethylsilyl )OKISHI] 
-7 - [2 -cycio propyl-4 - (4"-fluoro phenyl) quinoline -3 -IRU] -5 - Oxo -6 - A heptene acid 
methyl ester The method of obtaining this purpose compound from the included reaction mixture 
After adding and diluting an organic solvent to reaction mixture and removing an inorganic base 
by rinsing etc. that what is necessary is just to carry out combining the usual washing operation 
and separation operation, it is desirable to obtain the purpose compound by the method of using 
a solvent extraction, vacuum concentration, and a column chromatography etc. 
[0049] As an organic solvent for dilution used in case the purpose compound is obtained, 
halogenated-hydrocarbon system solvents, such as ester system solvents, such as aromatic- 
hydrocarbon system solvents, such as benzene, toluene, and a xylene, ethyl acetate, and propyl 
acetate, a methylene chloride, and chloroform, can be mentioned, for example. Moreover, it is (R 
[ 3 ],E[ 6 ])-3 after rinsing of reaction mixture. - [(tert-butyldimethylsilyl )OKISHI] -7 - [2-cyclo 
propyl-4 (4"-fluoro phenyl) quinoline -3 -IRU] -5 - Oxo -6 - The process below the 
aforementioned deprotection-izing can also be presented with a heptene acid methyl ester as it 
is. 

[0050] In the process of this invention (R)-3-tert-buthyldimethyl silyloxy -6 which is a raw 
material compound - Dimethoxy HOSUFINIRU -5 - (R [ 3 ],E[ 6 ])-3 of an oxo hexanoic-acid 
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methyl ester and the purpose compound - [(tert-butyldimethylsilyl )OKISHI]-7- [2 -cycle 
propy|-4 - (4"-fluoro phenyl) quinoline -3'-IRU] -5 ~ Oxo -6 - An optical isomer exists in a 
heptene acid methyl ester In such a case, the optical isomer of the purpose compound which 
corresponds using optical resolution or the separated raw material compound by request can be 
obtained. 

[0051] Moreover, it is also possible to process an optical isomer according to a usual optical- 
resolution method or a usual separation method, and to obtain each isomer. It can apply to both 
racemic modification and an optical isomer, and the process of this invention is (R)-3-tert~ 
buthyldimethyl siiyloxy -6. - Dimethoxy HOSUFINIRU -5 - The ratio of the isomer of an oxo 
hexanoic-acid methyl ester is not substantially influenced by the reaction. 3-[(tert- 
butyldimethylsilyl )OKISHI]~7 which has each corresponding isomer - [2'-cyclo propyl-4 - (4"- 
fluoro phenyl) quinoline -3'-IRU] -5 - Oxo -6 - A heptene acid methyl ester is manufactured. 
[0052] 

[Effect of the Invention] -3 which is the compound of this invention (3R, 6E) - [(tert- 
butyldimethylsilyl )OKISHI] -7 - [2 -cyclo propyl-4 - (4' -fluoro phenyl) quinoline -3 -IRU] -5 - 
Oxo -6 - If a heptene acid methyl ester is used It is not necessary to manufacture an 
unnecessary compound (compound with reverse optical arrangement). 4-hydroxy - 3 - Methyl 
glutaryh5- (HMG) Co-A reductase prevention activity (E) which it has -6 - (S) - [2 -cyclo 
propyl-4 - (4' -RUORO phenyl) quinoline -3 WRUETENIRU] 3, 4, 5. 6-tetrahydro - 4 - [ (R) - 
Hydroxy-2H - Pyran -2 - ON can be manufactured. ] 2-cyclo propyl-4 — (4'-fluoro phenyl) 3 
which is the aforementioned raw material compound according to the process of this invention - 
Quinoline carboxy aldehyde. (R) -3-tert-buthyldimethyl siiyloxy -6 - Dimethoxy HOSUFINIRU -5 
- An oxo hexanoic-acid methyl ester by making it react under existence of potassium carbonate 
and in a fatty alcohol solvent -3 which is the purpose compound (3R, 6E) - [(tert- 
butyldimethylsilyl )OKISHI] -7 - [2'-cyclo propyl-4 - (4"-fluoro phenyl) quinoline -3 -IRU] -5 - 
Oxo -6 - A heptene acid methyl ester It can manufacture with sufficient yield in a short time. 
Moreover, it is especially 3-tert. - Buthyldimethyl siiyloxy -6 - Dimethoxy HOSURNIRU -5 - 
The optical purity in an oxo hexanoic-acid methyl ester -3- obtained after a reaction end (3R, 
6E) [(tert-butyldimethylsilyl )OKISHl] -7 - [2-cyclo propyl-4 - (4"-fluoro phenyl) quinoline -3 - 
IRU] -5 - Oxo -6 - Are substantially [ as the optical purity of a heptene acid methyl ester ] the 
same. Change does not take place to optical purity by the reaction. 
[0053] 

[Example] An example is shown below. The yield in an example is 2-cyclo propyl -4 - ( — four — 

» 3 fluoro — a phenyl — ) three a quinoline — a carboxy — an aldehyde 

(mol) — criteria — ( — three — R — six — E — ) three [ (tert- 
butyldimethylsilyl) — OKISHI — ] seven [ — two — ' cyclo — a propyl 

four — ' (4"-fIuoro phenyl) — 

[0054] Example 1 2-cyclo propy|-4 — (4 -fluoro phenyl)3-quinoline carboxy aldehyde 200mg 
(0.69mmol), (R) -3- [(tert-butyldimethylsilyl )OKISHI]-6— (dimethoxy H0SUFINIRU)5- oxo 
hexanoic-acid methyl-ester 301 mg (0.75mmol, 99%ee) — isopropanol + tetrahydrofuran mixed- 
solvent 2.8ml[ — mixing ratio (v/V) = — 1:1; moisture-content: — it dissolved in 0.63wt%] and 
the mixed solution was obtained 104mg (0.75mmol) of potassium carbonate is added to the 
obtained mixed solution, and it stirred for 1 5 hours and was made to react at a room 
temperature (20 degrees 0). After adding and diluting 20ml of ethyl acetate to the obtained 
reaction mixture, 10ml of water washed (2 times). It dried after washing by having added sulfuric- 
anhydride magnesium to the organic layer obtained by performing liquid separation operation, it 
filtered, and filtrate was obtained. Carry out vacuum concentration of the obtained filtrate. About 
the obtained residue, it is a silica gel chromatography. - Separation refining is performed by 
[eluate; hexane:ethyl-acetate (v/V) =95:5]. 3R and (E[ 6 ])-3- [(tert-butyldimethylsilyl )0KISHI]- 
7- [2'-cyclo propyl-4 - (4"-fluoro phenyl) quinoline -3'-IRU]-5- Oxo-6- heptene acid methyl- 
ester 354mg — it obtained (yield : 94%) 
[0055] 

1 H-NMR (CDCI3, 400MHz) 
delta= 0.00 (s. 3H) 
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0.05(s,3H) 

0.82(s.9H) 

1.08(m.2H) 

1.40(m.2H) 

2.35(m,1H) 

2.44(dd.1H.J=14.7 and 6.4Hz) 

2.50(dd,1H,J=14.7 and 5.9Hz) 
2.67(dd.1H,J=15.6 and 5.9Hz) 
2.73(dd.1H,J=15.6 and 6.4Hz) 
3.67(s.3H) 

4.58(dq,1 H,J=6.4 and 5.9Hz) 

6.34(d.1H.J=16.6Hz) 

7.18-7.25(m.4H) 

7.33-7.39(m,2H) 

7.64(d.1H,J=l6.6Hz) 

7.63-7.67(m,1H) 

7.97(d.1 H,J=8.3H2) 

[0056] 

Elemental analysis : calculated value C32H38N04 FSi;. 
C:70.30%. H:7.01%. N:2.56 measured-value;. 

C:70.28%. H:7.19%, N:2.55IR(film);778. 838. 1094, 1489, 1514 and 1606. 1 740cm-1 [alpha] D 25 : - 
10.1 degrees (C= 1.02 and CHCI3) 

[0057] obtained -(R [ 3 ]. 6E) 3- [(tert-butyldimethylsilyl )OKISHI]-7-[2'-cyclo propyl-4 '- (4"- 
fiuoro phenyl) quinoline -3'-IRU]-5- Oxo-6- The optical purity of a heptene acid methyl ester 
was measured on condition that the following. Consequently, optical purity was ee 99%. 
[0058] optical-purity measurement condition: — column; — CHIRALCEL OD eluate; — hexane: 

— ethanol: — trifluoroacetic-acid =100:0.3:0.01 (capacity factor) 
The rate of flow ;0.4 ml/min detection ; UV (wavelength : 260nm) 
temperature; — 30-degree-C sample concentration; — 5mg / 1 0ml (eluate) 

[0059] mixed-solvent [ of an example 2 isopropanol + tetrahydrofuran ] [ — mixing ratio (V/V) = 

— 1:1; moisture-content: — instead of [ of 0.63wt%] ] — mixed-solvent [ of a methanol + 
tetrahydrofuran ] [ — a mixing ratio (V/V) — 2.8ml =1:1] was used, and also make it be the 
same as that of an example 1 (R [ 3 ],E[ 6 ])-3 - [(tert-butyldimethylsilyl )OKISHI] -7 - [2'-cyclo 
propyl-4 '- (4"-fluoro phenyl) quinoline -3'-IRU]-5-oxo -6 - Heptene acid methyl-ester 309mg 
was obtained. (Yield : 82%) 



[Translation done.] 
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(57) (i^iE^) 

mm (3E, 6E) -3- C (t e r t ->^5^;i'>^ 
^^^Jl'V'U;!/) :t^>'3 ~7 - C2' -v-^^pyntf;!^ 
-4' - (4* • ~>';i/:tD:7air:;i/) ^JV>-3' 

-^M - 5 -:t^v- 6 -^7'5=->mp^^;^xxT-;i/ 
S:t;C2->'^D:/Dtf;i/-4- (4' -y)V:^uyx.:z, 
M -Z-^J^}yti)\^^-^^^7}VfM}^t: (R) -3 
- t e r t -:/^;i/>^;>^5";i/'>U;l':^^>'-6- v?;^ h^^ 

So 
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0 



OS i (CHa)^ -t-Bu 



,C=CHCCH2CHCH2 COOCH3 



Testis (3R, 6E) -3- C (t e r t 

[^:*:^2] ^ 
Wl:2] 




CHO 



5S$T^$nS2-i/^nynt!;l'-4- (4* -:7jV:tD 



20 



o 



0 



OS i CCH3)2 -t-Bu 



CH3 O-P-CHz CCHz CHCH2 COOCH3 
I * 
OCH3 

(R) - 3 - t e r t JV^^^l^- ★n -;i.^^itiTR^S$ii:T> ^ 

6->>:^V^ z^-^X y^-)V-b-:^^V ^^-y- lit 4 ] 




^ O (j)S i (CH3)2 -t-Bu 
p^CHCCHzCHCHj COOCH3 



T«$n^ (3R, 6E) -3 - C (t e r t-'f^-JV 

i^;*^;w>U;W :t^i^} -7- C2* -i^^n:/ntf 
;i/-4' - (4* * -:7;]/:tn7xn;W ^y^j>- 
3* --fJW - 5 -:e-^v-6~^:/7">Kj?^5^jl/x:;?. 

x;P^^fijc$1i:SC:^€:#at-r-5 (3R. 6 E) - 3 50 



- C (t e r t-^^)Vi^;^^)Vi^^JM :t=^i-D -7 

- [2* -i/^n:/nfc!;i/-4' - (4' ' -:7Ji':tD 

:7a:n;W :^yU>-3' --r;W - 5 -rt-^^rV- 6 - 
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3 

2 0, 0 0 0 p p m-g-^r 2 IBStOSS. 
[0 0 0 1] 

[B*±<^f/Jffl4^ig^3 (3R, 6E> -3- 

C (tert- >^5^;^v^p<^;^>-u;^) rt^i^] -7- C2'- 

^^##:43<fcrjC^CD®3^lC^-r^)c BUj^cT) (3R, 6 
E) -3- ( (tert- :f^)W:^^)Vi^^}M r^^^S^J -7 

- C2*- v-^ D :/D tf;l/-4' - (4''-:7;i/:tD:7j:r:;^) 

3-;<^;i'^;i'^U;i'-5- (hmg) Co-a^j^^^^- 

[0 0 0 2] ^^^(D^mt^m-Vh^ (3R, 6E) 

-3- C (tert- :/^;V>?^5^;i'->U;W :t^v'] -7- it? 
(2'- v^Dr?^Dif;i/-4*- (4''-:7;P:rD7xr:;i.) ^ 
/U>'-3'-'f;W -5- :t^y-6- ^>^^>Kp^5^;ux;;^ 
#^¥5 - 1 7 8 8 4 m^Am^ztm^tirc:^ 

;i'->u;Wfc:Srff^i (sr, 6e) -7- C2*- v^^d^p 
tf;v-4'- (4'*-:7;i':tD:7xn;v) u>-3'-'i';W 
-3" tHn^^^sz-s- :r^y-6- '\:/5=->^;?^^JUx7.5^ 

TOR, 5S, 6E)-7- C2'- ->i:7D7'nlf;i^4'- 5^ 

(4"-7;i/:tn7xx;W ^/u>-3'-r;W -3,5- 

So 

[0 0 0 3] Kr^COct^JCbTSigStlS (3R, 5 

s, 6E) -7- C2*- >^^u:fu\f)l-4'- (4'''y)l^ 
d:7xx;w ^yu>-3'— f;W -3,5- vtHn^i^-e 

- ^:7^7^>k^^;i^xxx;h^. 

^'r><v:t-;V <;raxhU- (Journal of Medicin 
al Chemistry. 1985^, l|28#. No. 3 . 347 —358 

(HMG) co-Auy^7i$^-ifgas^<4^&*-rs 
(E) -6- (s) - C2'- 5/^D::?^Dtf;i/-4'- (4"-;i. 

:tnyxx;w y>-3'— r;i/XT-x;W 3,4,5,6-v" 

h^t:KD-4- (R) - fcFD^^v- 2H- tr7>-2- 
[0 0 04] 

«P§I¥1 -2 7 9 8 6 6-^4i«(CBB^$nTVi-S. 
ffl3*«(D (E) -3- C4'- (4*'-:7;^:tD:7xX;W - 5(? 



l^ffi¥8-l 2 7 5 8 5 

\:L]^t7±hmmx.^JVh^K^^-^'^. X^;^ (E) -7 

- [4'- (4''-7;i'^D>'xx;i/) -2'-i/^nyntfji/ 
=^yU>-3'-f;W -5- bHD=^^>'-3- :t=^V^yh-6 

- x/X"h (Jl^ilTi^KmS^fb^ife^tV^e)) ^#So ® 
ll^nrclTKKg^b^ti^. 5l7nbTX5^;V (E) -3,5 

- 5^fc:HD4^w- r4'- (4"-:7;i';f d:7xx;1/) - 

/x-h (^T27KK«<b'^^in<^3) ^f#So 
nit 2 *KS{b'&«r(^xx^;vsin7K5W»LT. (+ • 

-) - (E) -3,5- v't:Hn=^i/-7- C4'- (4'*-7?;V 

:t n y xx;!/) -2' - viS^ D :/D t!;]/:^ y u >-3* --i' ;W 

3^^5>f!j?*«, #ll¥5 - 1 7 8 8 4 1 

nriri-Sc -e<^)3^^ii^t!ll£Ji® (+ — ) - (E) -3,5 

-vbHD+->-7- C4*- (4"-y;U:^-n7xx;W - 
2'->':i7n7'ntf;P=^^y U >-3'— r;l/] ^:fh-6- x> 
miiD- (+) - yx;^^;V7$>i::g:Sii&$iJT. 
(E) - 3- (R) -5- (S) - i^t Fn:^v-7- C4' 

- (4"-:7;i/:tD:7xx;u) -2'-vii7nyntf;i'4^y u 

>-3*->f h-6- X>^ • D- (+) - 7x^5^ 

mmt'^mizm < t -5 ::J5f -ea^ o TSio 
[0 0 0 5] 2:c©:&^(i. i^KKS^b^^if^'^'fe^fl^'x: 

2;i<^S^t:'&#J^^-fe^f*:-Cl|=^nSo ^orc86lC. 0 

[0 0 0 6] ^mmrji^y^n v t:t^->^jv^)mx7s 

hU— 1/^— (Bjo-organic & MediciDal Chemistry 
letters, 1991^, 1^. No. 3. 161-164M) \Z\t. ^ 

i5';i/KxX7^Jl/^«#:«hLX (R) -3- C (tert- 

x;v) -5-:t^v^^l?->m^^;vt^. y-trhxhU 

S'P71f}fzy^U C5, 4, CD '^>x;fe>-7-X> (£il 
TDBVt^^3) ^m^^XK^^itX (3R, 6E) - 
3- C (tert- :/^)lz^y^^Jl^i^VJV) -5-:^-^ 
V - 7-y X x;l/- 6-^ T'-T- 5^;^ ^^S*fe)^^ffi^ 

^nrv^^o L)O^L. t^^3zI^<D:?^S(DT^tlIx^)5m%^: 
^\^\^xxmm\zm&r^:Bmx\tuf)^-:>fz. 

[0 0 0 7] ;^5'>i' e^rJ-;!^ 

XhU" (Journal of Medicinal Chemistry, 1991^, 
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(4) 

5 

34^. No.l. 367 -373 M) mmm^mW7 >Vv' 

R, r, S) -1- ( r-i-y^JV) JL^JV-B- C (tert 

- :f^Jli^^^)]/i^OM :t^zy: -6- 

ViTJK^&^itT, CR- (R* , R' ) J -l-:7xn;^ 
x5";l/-3- C (tert- :/^)Vz^/^^)Vi^^JM ^J-^i^D i<? 
-7- C6-:7;i'^D-4- {A-y)V:^uyjL-)V) -2- (1- 

[0 0 0 81 <E>>''\^-:^;^ :^;V5Sfx-/^j7 
XhU- (Journal of organicChemistry, 1992^, 57 
No. 6, 1935~1937M) IC, JiififeMTJl'xb: H ^: bX 
(IS. 2S. 4aR. 6S. 8S, 8aS) -1, 2, 4a, 
5, 6, 7, 8, 8a-:t^^i$'t:Fn-2-^^JI/-8- C (2", a? 
2"- i^^^;!/-!"- :t=^y~:/^;i/) -6- 
C (E) -i-yn^x;W :^>^3'l^>-i-;fe;Wt;Uxt: 
:t^i^^Jl^ )imx.7s^jmm<^2iLr (R) - 
3- C (tert- :frf')Vz^;^^)Viy^JM :t^->D -6- (>? 
h^i^^y^y ^ :zM -5-:t=^^VA.=^1J->K;^5";i'X 

(IS, 2S, 4aR, 6S, 8 S, 8aS, 3' R) -7'- 

a, 2,4a, 5, 6, 7, 8, Sa-:t^3^ b H O -2-;<5^;l/ 
-8- ( (2", 2"- -J:^^)V-r-:^^V -y^M 30 
i/) "6- C (E) -i-::/n--«ix;w :^:73^Ux;W -3' 

- C (tert- :f^)V-J^^)Vzy^)M ^^zy^ -5'- :t 

[0 0 0 9] b^&^L, ^/i^JsiS^e/^^^ii 



iRpffl¥8- 1 2 7 5 8 5 

6 

[0 0 10] 

\z. mmt\^xm,mij^)^i^^^mvx. %-^^uyu 

tr;p-4- (4'- :7;i/:tD:7xx;W -3- =^^/u>;^7;i/^ 
=^^>'7;l'XkFt (R) -S-tert-r/^/Uvpt^";^*^^;!/ 
^t^^iz-e- v?;?^ h=^^v^X7>f x;U-5- :*-:^V^4^'9-> 

^fgtt;&:3-:t^>'-5- :t^y-6- '\:/5=->K8»# (^ 
T@e«J>fl:'&^t^)Vi'5; (3R, 6 E) -3- C (tert- 
y^il/v^t^^Jl/vU^W :t+>'D -7- C2'' S/iS^Dyn 

if;W4- (4"-:7;i/:rD:7xzi;!/) u>-3'--r;W 

-5- :^^V-6- ^>^7^>mP<^JVXX5";i/ ) $:#T, 

[0 0 11] s£oT. immt.. ^m^^m^^^^^ 

T^c ^ms. (3R, 6E) -3- C (tert- 

:/5^;i/i?^5^;i'>'U;0 :t4^'>] -7- C2^- i/^nyn 
lf;u-4'- (4"->^;v:tnyxr:;v) ^yu>-3'--r;W 

-5- :t^y-6- '\:/5='>mP^^JVXX5^;i'43j;i;2->^ 

D:/ntrjV-4-(4'- :7;i/;^-n:7xx;V)-3-=^y U^:^;^ 
#=^>'7JI/5'kHt (R) ~3-tert-r^5^Jbi^^5^;V'>U 

>K^^;i/xx5^;i/t^SK:^/U'^AO#^-F. JiJteJK 
T;l'n-;i/»«*THJ£;$-li:T> S^raT«r«f<i: (3 
R, 6E) -3- C (tert- y'^)\^V^^)\^l^^))V) 

-yy -7- cr- iy^u:fu}d)WA'' (4"-:7;i/:to:7x 
5^;i/xx7^;i'$jK^ J; < mm'r^:^m^mm'r^ 

[0 0 12] 

[0 0 13] 
[Yb5] 
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O OS i (CH,)i -t-Bu 
H II I 

p=CHCCH2CHCH4 COOCH, 



CO 0 1 4] -C^^n^ (3 R, 6 E) -3- C (tert- 

-5- :t^V-6- ^7'5^>ffi;<^;l/XXT-;UtcHU, 
[0 0 15] :*:^0Ja)m2<D^BJJ^, ^ 
[0 0 16] 

[^ke] 



* [0 0 17] T^^n^ 2-v'^P7'Ptf;l^4-(4'~ :7 
[0 0 18] 

[^b7] 




a? 



CHO 



0 



o 



OS i (CHa)2 -t-Bu 



CHa 0-P"CHz CCH2 CHCH2 COOCH3 

I * 

OCH, 

[0 0 19] T^$n^ (R) '3-ieTi-:/^)Vz^^^JV 30^mmr)V:n-)V^-C]^^^^^X. ^ 
'>U;l':^^'>-6- i^/^ h^z^^Xy ^iJlr-S- :t^'J^ [0 0 2 0] 



O OS i (CH3)2 -t-Bu 
H II I 

,C=CHCCH2CHCHa COOCH3 




to 0 2 1] TS^n-S (3R, 6E) -3- C (tert- 

C^h^i^lSch-r^ (3R, 6E) -3- C (tert- ^5^;!. 

>fpC5^;i'>'U;w :t^->3 -7- C2'- ->i57p>^Dhf;i/- 

4'- (4"-7;i/:tP7xX;W 4^/u>-3'->f;w -5- 
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[0 0 2 2] :^mm<ommz:^\^^xmm'r^mssmT)i 

(4#ic:ff^L<}i8 0-1 0 o^a%. Mfcif^L<« 
9 o~i 0 o*a%) 'g'tf»«T*-5::t)5W^bt.io 

(mzm 2 jKxti^ 3 t&^tk^s 3 0 
~2 0 0 0 0 p vmrnm-^^vxi^^^zLtftmrnxd^ 
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[0 0 2 3] :^^0^COYh;^t?fl. (3R, 6 E) -3- 

i^^u^u\i)V-A.'- {A' ' )\^'tuy :c.-M ^yu> 

-3'— rjW -5- :ti^V-6- '\yx>K^^;VXXx;l/T 

[0 0 2 4] ^^moit^m^^it. 0ijA(^8t)a!bfcJ^ 
51^5 - 1 7 8 8 4 1 ^^ffitfa«$n;t;&fej^i;':^'\' 

-i-Jl p<7^>i'S^:^;l/ (Journal 

of Medicinal Chemistry, 1985^, II28#, No. 3 , 
347 -358 M) lcS«$n;fc75feJ::2PCT, 4-tHP=^^*J^ 



♦ v-s- ^5^;^^;i/^u;i^5- (hmg) co-a^j^^ 
^—ffmmmi^^^r^ (e) -e- (s) - C2'- v-i^ 

'<;i/X5^-JW 3,4,5,6-rh^t:Hn-4- (R) - b F 
n^^v- 2H- tf^>-2- :t>^Sjit"^:ii:?J?^T^ 

:^KJB^ (1) . 

[0 0 2 5] 

Wb9] 




CHO 



0 



OS i (CH3)2 -t-Bu 



+ CH3 O-P-CH2 CCH2 CHCH, COOCH3 
I * 
OCH, 



K2 COs 




0 



OS i (CH,)2 -t-Bu 



CHCCHzCHCHs COOCH3 



CO 0 2 6] Tf^f e:^30«-e^-5. 

[0 0 2 7] 2is:^B^<DS*lC^ViTffiffif^2-i/^n:/ 40 

Dt!;i/-4- (4'- :7;i.:tD:7x:^;w-3-^y uv;^^;^^^ 

^v'TJl'xt 0iJ;^«4tii^l - 2 7 9 8 6 6^^ 

(4'-:7;b:rD:7xx;i/) -2- ->^D>^Dt!;u^y u>- 



y n bf;V'-4- (4' - y)i^:tuy xx;i/) -3- ^yu>:h 

CO 0 2 9] ^mm<omm\z:is\,^xmmr^ (r) -3-t 

P^x-/ '>:?-;l/ ^r^XhU- Ooumal of M 
edicinal Chemistry. 1987^. II30#. No.lO , 1858 
-1873 H) lwE«$nfc^FftlC«Pi;T«afit-5Ci:*tT 
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[0 0 3 0] Xigl : >?X^;U-3-t: KP^e^i^;i/iS7l/ 
- h<^«>ft:;j<^l/>gF«{C, >rai5^V^-;P*5J:t; tert- 

;l/3- C ( tert-y5^;Ui?>C^;l,>^iJjl/) ^> 

[0 0 3 1] X5g2 : XiglT#^nfcvX^;i/~3- 

:^x- ho^^iS^y-jl/^JKlc. ^Kfl^rM-U-^A^SJlni ii? 
[0 0 3 2] JLm : X3g27?»Snrc3- C ( tert->^ 

^):^^)VT^y. (N, N-i;p^5";vT^y) tfUv 
mt:;^'^Vyh (R) -:7xx;l/Xi$^y 

€:^fofe^, >^T\/;<i5^>(D>?X5^;^X~x;l/^|^$rS a? 
JifrSiirT (3R, 1' R) ~^^)],-V- 7xX;Vx5^ 

jp-3- c ( \tTX'^'^)Vi^:^^)vy')M ^^y} ^y 

[0 0 3 3] Xg4 : X^3T#e»n:/S: (3 R, 1' 
R) y 3L-J\^X,^)V-3- C ( tert-:;^5^ 

fb;^^cD7'ir hx h VJmm^m^XRjt-'^^X. (3 
R. 1' R) :7xx;^x^;^-3-t:HD 

[0 0 3 4] X^5 : n-:/^JWJ'^02^ti^/^^)i';f^ 30 
^;i'3^X3}^:h-h^:«?>S«>«JC. XS4T#enfc (3 

R, 1 ' R) -:K^)V~V- :7xx;^x^;^-3-b Hn 

4^S^^>i5'>>^:rx- h^JOATjKJS^$i±T> (R) - 
-J:^^)}^ C4- [ (R) -7xx;i.xh4^v'*;i.2Hx>W 

CO 0 3 5] XiS6 : xaST^Snfe (R) -i?^^ 

;v C4- [ (R) -:7xx;i/xh=^s/;?j;i//}^x;i.] ^3-t 

T, (R) -i^;^^;^ C3- ( tert-y^;U>?;^^;L'vU 

-4- [ (R) -:7xx;i/xh=^^>':^!j;i/3j^x 

[0 0 3 6] Xe7 : X^6T#en7^ (R) 

;v [3- ( tert-::^5^;vi?^5^;vvu;v:^-=^v) ~4- 
[ (R) ->'xx;vxh:^i^:^;i.4^xjw :/5^u;W / 

n^RiSg'&ife ic^5!i3isffr3fc«. i^7-/:^^y(o:sL so 



#ffl¥8-l 2 7 5 8 5 
-■7^;i/S«^iD;%.TSJ6;$'a-T (R) 3- 

[0 0 3 7] *Sgggc^^^tC^tt^ (R) -3-tert-:/^ 

- :r4^y-^.4^i^>^7t5=^;^xx7^;w^. •eco^Mg;^^. 
«ffi^n^2-vt^n:/nb!;v-4- (4'- :7;v:tn7xx 
;v) -3- u>:^;i'3p^>'7JVT^t 

ffiffiro. 5-2. 0^:;I/<O»J^t:^§fiT?i<. 
0. 8~1. 5^;i/(DfiJ^i:;^§a;^|tff^b<, 1. 0 

1 . 3 ^)]^<Dm^t.u^m.t'mzm^\^^^o 
[0 0 3 8] :i^%m(ommz^\^xm^'r^msifj')^ 

tf;W4- (4' - y)l:tuy :sL-M'Z'^/ U >:it7JU3p^¥ 
->TJV^t K 1^;HC^LT. M^O. 5-2. O'ejv 

o^m-^trsi^mx^K. 0. 7-1. s'^jvcom-^iiti: 

5S5&^»^b<, 0. 8-1. 5^;KZ>f!l^a:;^i::5fi7!)« 
[0 0 3 9] 2^^HJ(Z)S?*lc:feViTffiffiTS-^^ 

(1) -e^$n^iiii6]K7;vr3-;vsj|£j3:, m2jKxit 

m3WgU&:^T;i/n-;u^jfeiiL.T L<{^ 8 

0 — 10 0^a%» '^\ZB^V<\t9 0-10 o^s 

3 mmmm7)i^::i -jmm i)^:^^^ 30-20, 00 
0 p Dmm&'^^vxv>^:itifmmx$>^o 
[0 0 4 0] :^^m(ommz^\^^x&.m'^n^m^mr 
j]^::i-)mm^i^x\t. mmiki^io (mzmm»i 
--6) o:>m]^mT)va-jv:^t^tvx^^^nx^^^m 

±. Mic*f^L<{^8o-i oo^«%^wr§^«^ 

[0 0 4 11 3^:fe. *^H>gTffit.iSJ!MJ!fi«T;^3-;i/^ 

tc^ViT'b^^.^. m\z^2m.-x\^%zWL(r> 
mm^T}v::i-)mwk^^Wit^m^\z. ^!>«(d^k^^ 

IC^TS^K^-g-fitbT, ^J^t^3 0-2 0, 0 0 Op 
pmS:^^f-5C:i:7&tT^, ^^b<[i50-16, 00 
OppmT^iD. Mt::i?^L'<J51 0 0-1 5, 0 0 0 
p pm(DS!l'&-e*si::i;^W*bVi. 
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[0 0 4 2] *5!0^{C^ViTffijKrK7;VrJ-;i.^^0ffi 

mm^. 2—>^ayai:f)\,-4- (4'- yj]/^ayji- 

«7. 5-3 0 o^;P5g^(Df[l'&(^)STa&ti«J;<, i 
0-10 o^)i'mm(Dm'^(Dm'T!^^::it.^m\ttif^L 

<. 15-8 0^;i/COfiJ^T^^ili:75^MtC»^UVio 
[0 0 4 3] 2^S!BJ(7)Sj*T«l9$n§i^«^fc:^i^6!>2- 

^^^Tz^. im^mmmizmmvxs flii6®i7;i/n-;u 
mmizmiMhTi^f^^ffv. ^ommmmit. mmmr 
)va-)vmmzmmi^. :^mmz:^}fir^Rm<Dmn^^ 

[0 0 4 4] ^^m(Dmm\z^^^x. ^mmrjvu-jv 
mm-v^^xh^i^^ifi. mm<o^^\zmn^t^m^mi^ 

i^rjVzi-MzMVxmMvm\^^m'^lz\t. ^^ejlr^fe 

\^^x^^^^ms^Myji=j-)\^mm\t. mm^smmr 
)va —)),i)t^pf3: <t%4o mm%&.±. mz 5 0 

&.±^^hx\.^^hmz. m,mm(Dmm:^mm0m(Dm 
mmmx;^^ nmmrjV'=i-jvhmco^mmmt<Dm so 

[0 0 4 5] (3R, 6E)-3~ i {X^iX- 
^JVi^VM :t -7- C2'- XiJ7D:/Dtr;L'-4'- 

W-y)V:^ayx.:=>M ^/V>-3'-^M -5- 

\t. !^ltsm<D (R) -3-UTt-:/^Jlz^:^'^JW>U Jl:t^ 

[0 0 4 6] :$i%mo:>mmz:^»:&j^jt-mm\t. a«- ^ 
3 0-5 ot:-e$>D, $eF*b<it- 2 5-4 or-e^ 

D> MtC»^*U<J^-2 0-3 0'CT$)-5. 
[0 0 4 7] 2(s:!^HjoSJSlc:fe\,iTli, jSltx^P^t^JKi;^ 

mm. mnoit^ii^^Mtsiaiz^^r^i^^. mno. 25 
-so^Fp^t^o, 0. 3-2 40#rpW»^b<. 0. 

5-2 0^ra7&tM{C»^UVio 

[0 0 4 8] *^0Jc^m^{C:feV^T> ^^LTz. (3R, 
6E) -3- C (tert- ^^JVi^ :^^)V>^^J )V) :r=^v] 
-7- [2*- 5^;7nyntf;i/-4*- {A' ' -y )V:^uy :xl- 



iH^Bg¥8-l 2 758 5 

^fs.E\z^^mmmM^m^fz.mz. ^minm. MjES 

it-^m^n^ z. t:^^^^^^ 
[0 0 4 9] mm^t^m^m^mizm^^^^nsimcomm 

E(Dj\uy y^mitTi^m^mm^m-f^ z, tf)^x^^o 

^Tz. K}^M<Dyl(i}kmz. (3R, 6E) -3- t (tert 

- :/5^;v>?^5P;i">u;w ^r^v'D -7- C2'- i/^^n:/ 
Dtr;v-4'- (4"-:7;i/:tn:7xx;v) =^yu>-3'--r 
)V} "5- :t^v-6- ^:/5r>K^^;wxxx;i/«, 

* ^mm<ou»m^j^T(Dxm\zm-^ ^ t t>T^ 
[0 0 5 0] ^mmmm\z:i^^^x\t. mmt-^^x^ 

§ (R) -3-tert-:/^;l/>?;*^;i/->UJV:t^'>-6- v>t 
h=^^e^53^X7><x;i/-5- :t=^V^^'tJ->»;?^5^;l'XXx 
Jl/Rr/ge^J^fb'&i^CD (3R, 6E) -3- C (tert- 

-4*- (4*'-:7;i/:tn:7xx;v) u>-3*-i^;w -5- 

ftu^m-^nftWMit'^m^m^^^xMft^t^Bmit^m 

.[0 0 5 1] ^Tz. ^^m&^^^ m'^Q^^^^mm^ 
rdt^mmz^^xmmv, ^n^n(Dm&i*^^m^z 

0\^^m\z%mmx^. (r) -s-ten-y^jvi^jA^ji 

^1^- >^p< ^;^xx 5";i'CD^tt^<z>Jt^}3:Hl£^ J: o T 

WrS3- ( (tert- ^^JU^;^^)^-^^)^) :t^>^:i -7 

- ar- i^^u^u\i)W4'- (4'^-:7;i/^D7xr:;i/) 
^-/U>-3*--f;W -5- :^^y-6- A>^5^>g&^^;^X 

[0 0 5 2] 

imMomm :^mMO:>it^^X^^ (3R, 6E) -3 

- C (tert- :/^;i/v;^^;U'>U;W :^-=^5>3 "7- C2' 

- >'^D7'nfcf;!/-4*- (4''-y;i/^n:7xx;u) =^yu 
>-3'-1';W -5- :t^V-6- AT'T^^Ky^^Jl/XX'T";!/ 

^^ffl-rnjf, ^s^^^k'&w (fficD3t^BB^^#o^^ 

;Vi$7u;v-5- (HMG) Co-AUiS^^i5'-'tfBa#^i4 
(E) -6- (S) - C2'- ->^n:/Dif;i/-4'- 
(4*'-;i':tD:7xx;v) u >-3'-'i';i/X5"n;W 3. 

4,5,6-T^h^t Hn-4- (R) - kKD^i/- 2H- h! 
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{A' -y JV-tuy :c-M -3- ^/^)>ti)V'^^i^7)V 
xkHch. (R) -S-ieTi'^^)lz^^^)W>0 Jl:t^-> 

(3R, 6E) -3- C (tert- y^JV-J:^'^JVi^^J M 
:t=^^'>3 -7- (2'- '>^n:/Dfcf;i/-4*- (4"-:7;i/:t-D 

>^xn;i') ^yv>-y-^M -5- :^*v-6- ^rfj-y 

S (3R, 6E) -3- C (tert- :/^;Vi^;:t^;l'>' U 
;v) ^^^v^D -7- C2'- v^n:/Dtf;W4'- (4''-:7;i' 

[0 0 5 3] 

^u:fn\f)V-4'- (4*- y)V^uy:x,-)l)-Z-^/^3> 
t H (^;i/) ^2p<7) (3R, 6E) -3 
- C (tert- >^5^;V>?^5^;l/vU;l/) r^-^^v-D -7- C2*- 
v'/7D:/Dtf;l'-4'- (4''~:7;i.:^n:7xx;i/) 
^-s'-'f ;W -5- :t=^V-6- '\y7^>®!p^^;i/x;;^7";i/ 

IH-NMR (CDC l3 



i5 



* [0 0 5 4] mmmi 

2-->^ayu\fji-4'- (4'- yjiy^ayai-j}/)-3~=^y 
U >;^j;^2j<^v7;i/xt: K2 0 Omg (0. 6 9mmo 
1 ) (R) -3- ((tert -':f^Jlz^;A^)l>^V 

V^^^it>^^5^;i^XX7^;l/3 0 Img (0. 7 5mm 
oK 9 9%ee) t^-f vyn/'^y h^b: H 
n:7^>'?i^^«2. 8ml C?l^it (V/V) =1 : 

1 ; 7K^^« : 0. 6 3 w t %3 iz^Ml^XW^mm^ 
10 #fc. #e»nfeJl'&g|«lCiSK:^UOAl 0 4mg 

(0. 7 5mmo 1) <£rJn;^T^M (2 or) Tl 5^ 
fmWl^X. MJiS^iifc. #i&nfcHJiS^lC»i^X5^;l/ 

2 0 m 1 ^tBXX^m^tdik. :?K 1 0 m 1 xm^^ff^ 
fc (2 0) o ^5t#m. :J)^?^i^f^^ff*pT»snfcW^)S 

m^. i^^)^V)\^^u'^vifvy^- mm^\^^^ 
y : i^Kx5^;v (v/v) =9 5 : 5D x^umm^n 

oT, (3R, 6E) -3- C (tert- >^^;l/>?^^Jl"> 
20 U;i/) :t:^->D '7- C2'- iy^U':fu\f)],~4'~ i4''~y 
)V:tuy:cZi)V) ^yV>-3'-<M -5- :t^V-6- ^ 
7'5^>»p^5";vx:;^5^;i'3 5 4mg#;fc (IR^ : 9 4 



[0 0 5 5] 



4 0 OMHz) 



<5 = 0, 


0 0 


(s, 3H) 










0. 


0 5 


(s, 3H) 










0. 


8 2 


(s, 9H) 










1. 


0 8 


(m, 2H) 










1. 


4 0 


(m, 2H) 










2. 


3 5 


(m, IH) 










2, 


4 4 


(dd, IH, 


J 


= 1 4. 7 and 


6 


. 4Hz) 


2. 


5 0 


(dd, IH, 


J 


= 14. 7 and 


5 


. 9Hz) 


2. 


6 7 


(dd, IH, 


J 


= 15.6 and 


5 


. 9Hz) 


2. 


7 3 


(dd, IH, 


J 


= 15.6 and 


6 


. 4Hz) 


3. 


6 7 


(s, 3H) 










4. 


5 8 


(dQ, IH, 


J 


= 6. 4 and 5 




9Hz) 


6. 


3 4 


(d, IH, J 




16. 6Hz) 






7. 


1 8 


- 7 . 2 5 (m. 


4H) 






7. 


3 3 


- 7 . 3 9 (m, 


2H) 






7. 


64 


(d, IH, J 




16. 6Hz) 






7. 


6 3 


- 7 . 6 7 (m. 


IH) 






7. 


9 7 


(d, IH, J 




8. 3Hz) 







[0 0 5 6] 

C:70. 30%. H:7. 01%, N:2. 56 

C : 7 0. 2 8%, H : 7. 1 9%, N : 2. 5 5 
IR(film) ;778, 838> 1094, 148 
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9> 151 4, 1606, 1740 cm" 
[ a 3d 25 : -1 0. 1' (C=l. 

3 ) 

[0 0 5 7] #6nfc (3R, 6E)-3- 

jV-4'- (4''-:7JV:tn:7xx;u) ^^/U^ 



0 2, CHC 1 

- C (tert- y 

■3'--r;w -5 
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T<^^#TM3£L/Co -€-<DiK«. ^#*e««9 9%e e 

[0 0 5 8] m^m&m&^W: 

; CH I RALCEL OD 

0. 3:0. 0 1 mmit) 
; 0 . 4ml i n 
;UV (fe:^: 2 6 0nm) 
3 CC 

i^->7';^ies ; 5mg/i om 1 mmm 



00 



10 



18 



[0 0 5 9] %mm2 

-^it (V/V) =1 : 1 ; : 0. 6 3wt%3 

(^«t) 0 ^ 3^ y h 5 1 H n :7 ^ XDtg^&^ii 

Cfl'&lt (V/V) =1 : n ^2. Bmim^^Tcm^ 

mmmitmm\zvx. or, 6e) -3- c oe 

M -5-:t+V-6- -n:/'7^>Kp^5F;1'XX^>II'3 0 9m 

s^ntz. mm: 8 2%) 



